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The production of waves by the sudden release of a spherical distribution of compressed air in the atmosphere. B y J. J. U n w in , M.Sc. municated by 0 . I. Taylor, F . R . S . -Received 27 June 1940.) An attem pt has been made to develop a method for dealing with solutions of problems connected with the production of waves by spherical concentrations of compressed air. Starting from the general equations for three-dimensional spherically symmetrical flow in a homogeneous compressible medium having constant entropy everywhere, a process has been devised to apply step-by-step calculations over small intervals of time to investigate the general features of such a motion. A complete solution has been worked out in one particular case for a not very intense initial distribution of pressure, and various indirect checks have indicated th a t the results are reasonably accurate. These results show many features of distinct interest. As distinct from plane or spherical sound wave theory, it is found th at a train of waves passes away from the centre of disturbance, the amplitudes and wave lengths falling off from wave to wave. Furthermore, as distinct from finite amplitude plane wave theory which shows th at any wave m ust eventually become a shock wave, the waves obtained in the finite amplitude spherical wave case show no indication of becoming shock waves, and indeed show towards the closing stages of the calculation a similarity to sound wave propagation. The method is applicable to any spherically symmetrical motion up to such a time as the formation of a shock wave takes place and then fails owing to the assumption of constant entropy.
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Short period fluctuations in the characteristics of w ireless echoes from the ionosphere. B y T. L. E c k e r s l e y , F.R .S. and F. T. F a r m e r . {Received 6 August 1940.) This paper deals with the effect of irregularities in the ionosphere on reflected radio waves. Such irregularities occur mainly in the layer. These irregularities vary rapidly and cause .e.m.f.s on two spaced aerials to be incorrelated with a consequent apparent spread in direction. Manual methods are not sufficiently rapid to resolve these variations. These rapid fluctuations are studied by recording the ellipses on a cathode-ray tube produced by the e.m.f.s on two spaced frames. This is done by taking photographs a t intervals of Jg sec., and the technique is made applicable to impulses by a device which desensitizes the apparatus for all but a small fraction of the tune base period, so th at observations can be confined to a single pulse of the echo pattern. The same apparatus can be used both for directional and polarization measurements by appropriate connexion of the aerials.
The results show th at for normal E and F reflexions the relative e.m.f. in the two aerials, and in consequence the directions and polarizations, remain constant over many seconds.
Reflexions from scattering clouds are however entirely different. The apparent ray directions and the polarizations only remain constant over a fraction of a second (between ys and \ sec.) and the difficulty of balancing by m anual methods the electric force in one frame against th at in another is entirely explained. The results show th at the abnormal E region is also irregular in time and space. The dissociation constants of the ions CH3NH<f, (CH3)2NH£ and (CH3)3N H + have been determined a t intervals of 10° from 0 to 50° by a method involving the measure m ent of the potential of a hydrogen electrode placed in buffer solutions of each amine and its hydrochloride.
By combining these results with the known values for the ionic product of water, values have been obtained for the ionic equilibria of the type CH3NH 2 + H 20 = CHSNH+ + O Hconventipnally referred to as the ionization constants of the amines.
The heats, entropies and heat capacities of these reactions have been calculated and the results compared with the simple electrostatic theory of the ionization process: it is found th a t the heat capacity changes are too large to be explained on this basis.
The kinetics of the polymerization of isoprene on sodium surfaces. B y J. L. B orland. (Communicated by E. K . Rideal, F .R .S.-Received 4 November 1940.)
The kinetics of the polymerization of isoprene liquid and vapour occurring on sodium surfaces have been investigated at 60 and 25° C. In the case of the liquid phase, polymerization diffusion of monomer to the catalytic surface is shown to be the rate controlling factor, except when the sodium surface is in the form of a sphere of sufficiently small dimensions.
The kinetics of the polymerization in presence of toluene are consistent with the view th a t polymeric chains are initiated by formation of free radicles on the sodium surface, the subsequent propagation occurring while the polymer is still attached to the sodium: termination occurs exclusively by interaction with toluene. In absence of toluene an alternative termination reaction, leading to cross linking and requiring 4-6 kcal. more activation energy than the process involving toluene, comes into play. The heart of the salamander ( S a l a m a n dw ith special reference to the conducting (connecting) system and its bearing on the phytogeny of the conducting system s of mamm alian and avian hearts. The study of nina salamander hearts by means of serial sections cut in three planes has demonstrated muscular continuity between the several cardiac chambers, and the entire absence of any specialized muscle or 'nodal tissue' at the junctional sites, or in any other part of the heart. The heart muscle forms a continuum. The cardiac muscle fibres are characterized by their large size (i.e. breadth) and they have the same general histological characters in all parts of the heart.
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In each of the chambers the musculature is arranged in a basket-work fashion, but at each of the junctional sites the muscle suddenly changes to a regular circular arrangement. The sinus, at its junction with the right atrium, contains striated muscle only in its ventral wall, and it is this wall only of the sinus which thus establishes muscular continuity with the ring of muscle (s.-A. ring) around the sinu-atrial opening. The musculature of both atria is continuous with th at of the ventricle in two ways. From the ring of muscle (a .-v . ring) surrounding the common opening of the atria into the ventricle, the atrio-ventricular funnel dips down into the ventricle, and the caudal border of this funnel is continuous with an invaginated part of the base of the ventricle, and more extensively with ventricular papillary muscles, which are continued into the inner ventricular trabeculae about the middle level of the ventricle. The a .-v . funnel is homogeneous in structure. The ventricular muscle is directly continued into th at of the bulbus cordis.
The course which the wave of contraction takes during its transmission from the sinus throughout the heart and many of the details of the phases of the cardiac cycle are described.
The delay in the transmission of the wave of contraction from one cardiac chamber to the next is accounted for by the relatively long path which the impulse has to traverse at the junctional sites, without postulating the existence of specialized 'block fibres' at these sites. The branching of the muscle fibres has the effect of converting the morphological circular arrangement of the fibres at these junctions into a physiological spiral.
The glycogen content of the various parts of the frog's heart is found to increase in the order sinus, atria, ventricle and bulbus cordis. This is correlated with a similar increasing order of density of musculature and work done, the glycogen being a reserve potency for the energy of muscular contraction. The fact th at the intrinsic rhythmic rates of the several chambers decrease in the same order as the glycogen content increases may or may not be coincidental.
Cutting and ligature experiments, with cinephotographic and kymographic records, reveal the intrinsic rhythm ic rates of the various cardiac chambers of the salamander heart.
No satisfactory reason has yet been adduced to account for the different intrinsic rhythm ic rates of the several parts of the heart when these are isolated from each other.
The dorsal mesocardium has been traced in its entirety. The sinu-ventricular fold is a part of the continuous dorsal mesocardium and does not constitute a direct muscular sinu-ventricular connexion.
The distribution of the intracardiac nerve cells has been noted and the probable pathway of migration of these nerve cells in the embryo has been suggested.
The significance of the results of this "investigation in relation to the phylogeny of the specialized conducting system of the hearts of homoiothermal vertebrates (mammals and birds) is discussed. The view is expressed th at the cardiac conducting systems of homoiothermal vertebrates constitute a neomorphic development, corre lated with functional requirements, and are not remnants of more extensive tissues of similar structure in the lower vertebrate heart. Variations in this newly evolved formation probably account for the different descriptions of such elements in various mammalian and avian hearts.
Anatomical and histological changes during the oestrous cycle in the mare. B y J. H ammond, F.R .S. and K . W odzicki. (J 18 November 1940.)
The mares chosen for the investigation of the changes in the reproductive organs during the oestrous cycle were kept under observation for some time before they were killed. The duration of the heat period in these animals was 7 days and the length of the dioestrus was 16 days. Ovulation takes place at about a day before the end of oestrus. The growth of the follicle is very rapid during the period of oestrus. The size of the ovary during the oestrous cycle is chiefly influenced by the growing Graafian follicle. The number of follicles present a t different stages varies greatly. The numerous small follicles present at the beginning of oestrus disappear later in the cycle; it is suggested th at this may be due to the lack of folliclestimulating hormone.
The colour of the corpus luteum varies greatly at different stages of the cycle. The rupture of the follicle is associated with some bleeding. The active stage of the corpus luteum is very short and the maximum diameter of the corpus luteum seems to be always^ below th at of the Graafian follicle. The greater development of the Graafian follicle, with its secretion of oestrin, in the mare leads to its playing a more important role than in the cow and the sow, in which species the corpus luteum takes a more dominant part in the cycle. I t appears th at the much longer oestrus in the mare than in the cow is due to the longer time required by the follicle to come to the surface and to break through. This is probably due to the peculiar structure of the ovary in the mare, since the ovulation, which is spontaneous, can only occur in the small ovulation fossa. No pronounced secretion stage occurs during oestrus in the Fallopian tubes.
The anatomical and histological changes in the uterus of the mare during the cycle are slight as compared with those in species which have a specialized placentation, such as the rabbit, ferret and cat; they are similar to those changes which occur in a species with a simple placentation such as the pig.
Cyclic changes are described in the epithelial cells of the cervix, which acts as a large mucous gland. It is probable that ejaculation takes place directly through the cervix into the uterus.
The changes in the vagina proper and the vestibulum vaginae are described; they are less pronounced in the mare than in the cow, but some cornification and leueocytosis, similar to that found in some rodents, occurs. A preliminary study of sorbic acid has shown that the monoclinic unit cell contains eight molecules, these being linked in pairs by hydrogen bonds about the symmetry centres of the crystal, with the long chain axis of the molecule in or near to the (010) plane and inclined at between 10 and 15° to the a axis in the obtuse angle /?. The molecular chains must be rotated so as to bring some of the atoms out of the ( 010) plane, and an approximate measure of this rotation is provided by measure ments of optical and magnetic anisotropy, which give ± 35° as the angle between the b axis and the normal to the molecular plane. The magnetic anisotropy due to resonance in the conjugated chain is about half as large as th at in the benzene ring and falls into line with previous observations on non-cyclic conjugated compounds. The orientation of the molecules has been confirmed by observation of the size and shape of the diffuse spots occurring on well-exposed Laue photographs taken with radiation from a copper target, and the usefulness of these photographs as a secondary method of structure determination has been emphasized.
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